IN the course of work carried out in this laboratory on the constitution of complex mould metabolic products-many of which are polybasic acids, or otherwise highly oxygenated compounds, very sensitive to the action of heat or mild reagents-the need for a neutral, chemically inert, non-hydroxylic liquid of extensive solvent powers and of convenient freezing-point just below room temperature, has often been felt. With such a solvent it would be possible to determine the molecular weight of almost any organic compound quickly and accurately. 
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(Received June 28th, 1934.) IN the course of work carried out in this laboratory on the constitution of complex mould metabolic products-many of which are polybasic acids, or otherwise highly oxygenated compounds, very sensitive to the action of heat or mild reagents-the need for a neutral, chemically inert, non-hydroxylic liquid of extensive solvent powers and of convenient freezing-point just below room temperature, has often been felt. With such a solvent it would be possible to determine the molecular weight of almost any organic compound quickly and accurately. Table I , from which it can be seen that the Smith, 1933] 8. Carlic acid. C0oH1006 [Clutterbuck et al., 1934] Table II , viz. citric and oxalic acids, the hydrated form of 3: 5-dihydroxy-2-carboxybenzoylmethylketone [Oxford and Raistrick, 1933] and brucine give abnormally high values for K. These all contain water of crystallisation and the affinity of dioxan for water is such that water of crystallisation is split off from the solute molecules. Since the constant is in no case as high as it ought to be if complete dissociation had taken place, it follows that the water molecules are shared between solvent and solute.
It is worthy of note that with chloral hydrate as solute a perfectly normal value for K is obtained. The accepted idea that that compound contains water of constitution and not of crystallisation is thus confirmed. On the other hand, the molecular compound CH(C06H5)3, C6H6 (triphenylmethane crystallised from benzene) is completely dissociated in dioxan solution, the value for K being almost exactly twice that for normal compounds.
The only solute so far tested which appears to polymerise appreciably in dioxan solution (or to form mixed crystals with the solvent) is carolic acid (see Table II ). The abnormality in this case is however not very great, since, using the mean value of K = 47, the molecular weight of carolic acid is foulnd to be 209 instead of 182. [1931] . 900 g. were boiled with N HCI (90 g.) during two working days, a slow stream of air being continuously drawn through the condenser to remove acetaldehyde formed by hydrolysis of the acetal. At the end of this period, a test portion of the liquid still gave a positive reaction with Brady's 2: 4-dinitrophenylhydrazine reagent, although not nearly as strongly as at the beginning. Water and HCl were removed by treatment with solid KOH, the dioxan top layer being separated and further dried over solid KOR and finally over sodium for a day. The product was finally distilled over sodium, the distillate being collected in receivers protected from atmospheric moisture by CaCl2-tubes. The first fraction (B.P. 101-101-2°, 57 g.) gave a positive reaction with Brady's reagent and was not used for molecular weight determinations. The next fraction (B.P. 101.2-101.40; 168 g.) had F.P. 11.50 and gave no reaction with Brady's reagent. The third and main fraction (525 g.) boiled constantly at 101.40 and had F.P. 11.670* and moreover behaved like a pure liquid at its F.P. It gave no reaction with Brady's reagent. It was also noticed that just before the changing of the receivers previous to the collection of the main fraction, the sodium in the distillation flask had assumed the form of numerous silverbright, smooth spheres. The end fraction (B.P. 101.40) weighed only 31 g. The main fraction was regarded as pure dioxan and was used for the determination of most of the values of K recorded in Table I .
Method of determination of F.P. Since dioxan is appreciably hygroscopic, the following modified method was used. A large quantity of the pure solvent was prepared and stored in a bottle with a well-fitting stopper. The freezing-point on the scale of a Beckmann thermometer appropriately set was determined once and for all and noted on the label, and was found not to vary more than a few thousandths of a degree over several months. The solute is finely powdered and weighed directly into a boiling-tube, which is afterwards corked and weighed. The requisite volume of * According to Eigenberger, pure dioxan melts at 12-.5130. solvent is then added and the tube immediately corked and re-weighed; then gently shaken until all the solute has dissolved, with gentle warming if necessary. The cork is then replaced by another bearing the thermometer and stirrer (a nickel wire) and the F.P. determined immediately. The first reading is generally a few thousandths of a degree higher than the next and so on, since slow absorption of atmospheric moisture takes place, even if the glass tube through which the stirrer passes is fitted with narrow rubber tubing to encase the upper part of the stirrer. The highest reading (almost always the first) is recorded as the F.P. of the solution. The setting of the Beckmann thermometer must of course not be altered during the whole time this bottle of solvent is in use.
SUMMARY. Many types of crystalline organic compounds, including most natural products other than sugars and amino-acids, are so readily soluble in cold dioxan that this solvent, being chemically quite inert, may not only supplement the use of, but also advantageously replace, all the others usually employed for the determination of molecular weight by the cryoscopic method. Pure dioxan has F.P. 11.670 and its molecular depression constant, K, is equal to 47. The author thanks Prof. H. Raistrick for much helpful encouragement.
